ABSTRACT: Soil oribatid mites (Acari: Oribatida) had been collected throughout Vietnam, including 50 sites located in 27 provinces, and from all of the 8 natural geographical regions. Up to December 2013, the oribatid fauna of Vietnam is represented by 320 species (including four subspecies) belonging to 163 genera, 64 families (including two subfamilies), and 30 superfamilies. 34.68% of the total number is probably endemic species. 155 oribatid species, representing 48.44% of the total oribatid fauna, were recorded for the first time for the fauna of Vietnam. The oribatid fauna of Vietnam occupies 3.09% (320 vs. 10,342 species), 13.05% (163 vs. 1,249 genera), and 38.0% (62 vs. 163 families) of the World oribatid fauna. Based on the analysis of the oribatid mite fauna, from North to South the zoogeographical division of Vietnam can be divided into six sub-divisions, as follows: (1) Region between Northwest and Northeast (North Vietnam), (2)
INTRODUCTION
Oribatid mites (Oribatida van der Hammen, 1968) are small arachnids (0.1-0.2 to 1.0-2.0 mm), and are one of the dominant animal groups involved in the metabolic cycle of matter and energy flow in the soil ecosystem. They disperse bacteria and fungi, both externally on their body surface, or by feeding, with subsequent survival of spores during passage through their alimentary tracts. A number of oribatid mites are intermediate hosts for important tapeworm parasites (Cestoda) of animals (Ghilarov & Krivolutsky, 1975; Norton & Behan-Pelletier, 2009) [8, 20] . Therefore, research on these soil animals can contribute to discovery of new aspects of their biology and their involvement in the soil formation process.
The study on oribatid mites of Vietnam started in 1967 (Balogh & Mahunka 1967) [3] . It continued in the 1980's, and has lead to important results (Vu Quang Manh 1980 , 1985 , 1990 [13, 14, 15] . However, because of the diverse fauna of the tropical soil ecosystem of Vietnam the above mentioned studies are still not enough sufficient. This work is a synthesis not only of the author's studies but also of all studies undertaken in Vietnam from 1967 until 2013, and it is based on oribatid specimens obtained throughout the country. Its aim is to characterize the zoogeographical division of Vietnam based on its oribatid mite fauna.
MATERIALS AND METHODS

Study area
During the period of 1980-2013, oribatids had been obtained throughout Vietnam, including 50 sites located in 27 provinces, and from all of the eight natural geographical regions of Vietnam (Vu & Taillard, 1994 ; Vietnam Ministry of Agriculture and Rural Development, 2006) [27, 31] , namely Northwest, Northeast, Red River Delta, North Central Coast, South Central Coast, Central Highlands, Southeast, and Mekong River Delta (Southwest) (figure 1).
Fifty study sites studied were classified into six main habitat types (Vietnam Ministry of Agriculture and Rural Development 2006) [27] : 
Sampling and extraction
Soil samples were taken according to soil deep vertical layers: (0) Forest litter, (-1) 0-10cm, (-2) >10-20cm, (-3) >20-30cm. Soil samples were taken by rectangular metal sampler, with (5×5) cm 2 surface area, 20 cm in depth and with both ends open. Forest litter samples were taken from the total forest litter covered an area of (50×50) cm -2 .
Modifications of Berlese-Tullgren funnels were used for extraction of oribatid mites from the obtained materials (Dunger & Fiedler, 1997) [4] . An extraction lasted seven days in the laboratory at normal air condition of 25-30 o C. Extracted oribatid mites were preserved in 70° ethanol, sorted and counted.
Identification and data analysis
Oribatida materials are identified mainly after Gilyarov & Krivolutsky (1975) [8] , Balogh & Balogh (1988 , 1989 , 2002 [23, 24] .
Species similarity indices between the oribatid communities were calculated by Jaccard index of species similarity (J).
For study of the zoogeographical division, Microsoft Office Excel 2010 and the multivariate ecological research version 6 (PRIMER 6) were used. The latter is a collection of specialized routines for analyzing species or sample abundance. Multivariate routines include grouping (Cluster), trend correlation (Best), comparisons (Relate), and calculation of diversity, dominance, and distribution. 
RESULTS AND DISCUSSION
Zoogeographical division of Vietnam based on its oribatid families
Up to December 2013, the oribatid mite fauna of Vietnam is represented by 320 species (including four subspecies) belonging to 163 genera, 64 families (including two subfamilies), and 30 superfamilies (Balogh & Mahunka, 1967 [3] ; Vu Quang Manh, 1980 , 1985 , 2012 [6] ). This fauna is highly diversified, with a high number of species with limited distribution, 34.68% of the total number are probably endemic species. One hundred and fifty five (155) species, representing 48.44% of the total oribatid mite fauna, were recorded for the first time for the fauna of Vietnam. The oribatid mite fauna of Vietnam occupies 3.09% (320 vs. 10,342 species), 13.05% (163 vs. 1,249 genera), and 38.0% (62 vs. 163 families) of the world oribatid mite fauna.
In order to characterize the zoogeographical division of Vietnam based on its oribatid mite fauna, from North to South, 50 studied sites are arranged into nine natural regions, as follows (I) Northwest with 10 sites in four provinces and cities, including two National parks, (II) Northeast with six sites in six provinces and cities, including two National parks, (III) Red River Delta (Upland of Che) with one site, (IV) Red River Delta with 16 sites in seven provinces and cities, including one National park, (V) Red River Delta with one National park Cat Ba (Eastern Island), (VI) North Central with nine sites in two provinces and cities, including one National park, (VII) Central North (and Central South) with four sites in four provinces and cities, including one National parks, (VIII) Mekong River Delta (Southern) with one National park in one province, and (IX) Mekong River Delta with two sites in two provinces, including one National park. The table 1 below presents a numbers of the oribatid families, genera and species recorded according to the studied natural geographical regions (table 1) . Table 1 . Distribution of oribatid families, genera and species according to the studied natural regions Natural regions Taxons  I  II  III  IV  V  VI  VII VIII  IX   Number of families  38  31  17  27  26  25  35  28  42  Number of genera  66  52  29  45  38  42  61  45  81  Number of species  119  81  32  62  49  58  83  60 
Zoogeographical division of Vietnam based on its oribatid genera
The distribution and zoogeographical division of the oribatid genera of Vietnam are presented in the table 3 and the figure 3. The cluster in figure 3 shows that, from North to South of Vietnam, the oribatid genera are grouping in five main regions, as followings:
(1) The region between (I) Northwest and (IV) Red River Delta, with the similarity index of 64.81%.
(2) The region between (II) Northeast and (VI) North Central, with the similarity index of 65.22%.
(3) The region of (V) Red River Delta: NP Cat Ba Island is separated from the (1) and (2) regions, with the similarity index of around 58%.
(4) The region of (VII) Central North and (III) Red River Delta: Uplands, with the similarity index of 48.28%. 
Zoogeographical division of Vietnam based on its oribatid species
The distribution and zoogeographical division of oribatid species of Vietnam are presented in the table 4 and in the figure 4.
The cluster in figure 4 shows that, the oribatid mite fauna of Vietnam is grouped in three main regions: Northern, Central and Southern. However, there are differences between these three parts of the country, and even between different sub-regions of these parts. [26] , and the Rodents (Cao Van Sung, 1989) [25] , have concluded that, in general, Vietnam can be divided into eight natural geographical regions, as it is presented above (figure 1). However, there are some differences of the study results of distributional region and zoogeographical division, in particular faunas of Vietnam, such as the Coccinellidae (Insecta, Coleoptera) (Hoang Duc Nhuan, 1987) [19] , the Fresh water Crustacea (Dang Ngoc Thanh & Ho Thanh Hai, 2001), and the Earthworm (Oligochaeta) (Thai Tran Bai, 1985) [1] . There is also other division (Vu & Taillard, 1994) [31], after which the natural geographical regions of Vietnam maybe divided into only seven regions. According to this division, there is no Red River Delta region. According to this division, the Red River Delta, actually is divided into two parts, one belongs to Northwestern, and another to Northeastern region. Hammer & Wallwork (1979) [9] considered that the source for the oribatid fauna of the south Pacific is probably Southeast Asia and that dispersal has occurred over seas, via island "stepping stones". Vietnam is a highly interesting region from a zoogeographical aspect. Although the whole country is mainly in the Oriental region, there is distinct differentiation between northern and southern parts of the country, and even between different subportions of the northern or the southern part. The northern part is closer to the south Chinese mountain range that makes it possible for some Palaearctic elements to infiltrate into this area, while the southern part of Vietnam is closer to the Pacific region.
Based on the analysis of the oribatid mite fauna, from North to South the zoogeographical division of Vietnam can be divided into three main divisions, including: The characteristic species are those that are considered to be special to (rare or at the limits of their distribution) or are especially abundant in a particular biotope. They are generally immediately conspicuous and easily identified. According to the analysis mentioned above, it is shown that, from North to South the zoogeographical division of Vietnam, based on the oribatid mite fauna can be divided into six sub-regions, and with their characteristic species, namely: (ii) Region of Red River Delta (IV) (North Vietnam), with four characteristic species including (1) Kokoppia dendricola (Jeleva et Vu, 1987) ; (2) Perxylobates vietnamensis (Jeleva et Vu, 1987) Ngày nhận bài: 17-7-2015 
